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LIBRARIES CENTERS have historically A N D  MEDIA 
been facilities in which recorded information and, more recently, 
equipment needed to display that information, have been centralized 
for the convenience of students and other users of such information. 
During the past decade a subtle but very important shift has taken 
place in the importance of local access to information. In the library 
applications of computer technology-in automation, in systems de- 
velopment and in information retrieval-we have seen a decentraliza- 
tion in the accessibility of information, The Medical Audiovisual 
Center in Atlanta, for example, now provides computer-based remote 
access to an enormous bank of bibliographic data relating to nonprint 
material for the health professions. 
Education, like so many other institutions in our culture, is very 
easily diverted by novelty. Since 1947, the profession has been pre- 
occupied with the possibilities of television. Perhaps the most con- 
spicuous example of this diversion occurred during the late 1940s and 
early 1950s when educational radio was almost totally scrapped in 
favor of television. In spite of the fact that the audio tape recorder 
was developed and introduced into the United States in 1947, its 
importance clearly took a back seat to the video image. On April 14, 
1952 the Federal Communications Commission issued the now famous 
sixth report and order allocating 242 television channels for educational 
use.l This new interest in television caused a dramatic decrease in the 
applications of audio technology and particularly educational radio 
broadcasting. The unfortunate effects of this rush into television tech- 
nology are still being felt. While television facilities, equipment and 
systems are today very sophisticated indeed, developments in audio 
technology, until recently, were comparatively primitive. 
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Much to the delight of those few faculty members who still have 
not purchased a television set, the world of audio is staging a renais- 
sance. This situation has developed for two main reasons: 1)the cost 
of television systems has become so great that other alternatives are 
being sought, and 2) it has become increasingly apparent that a high 
percentage of television programming is being used for purposes far 
better suited to simple audio technology. 
For the better part of the twentieth century, learning theorists have 
attempted to identify general learning characteristics to provide edu- 
cation with data upon which to make decisions relating to curriculum, 
the arrangement of the school day, instructional resources and the 
need for specialized physical facilities. 
For many years cognitive theorists have been at odds with the be- 
haviorist school. Certainly areas of agreement between these two 
schools of thought have left the profession with very little theory that 
can generally be inferred about the learning process, This substantial 
disagreement however, has stimulated perhaps the most important 
trend in American education of the past decade. 
We have finally come to the conclusion that it might be wise to 
concentrate on the many differences among learners rather than center 
all of our attention upon their far fewer similarities. As a result of this 
rather dramatic departure from conventional ways of looking at learn- 
ing patterns and related instructional needs, the idea of individualizing 
learning has gathered strength. 
Because of the flexibility such new patterns provide, the individuali- 
zation of instruction has permitted experimentation with an almost 
unlimited number of learning resources. One of the most useful of 
these is the remote access information system. 
Every four or five years a new piece of technology manages to sweep 
through the education community carrying with it excitement, en- 
thusiasm, promise, apprehension, and usually considerable expense. 
Such a piece of technology is the so-called dial access system. The use 
of the term “dial” refers to the usual use of a telephone-type dial as the 
means of access to information stored in the system. During the past 
four years, however, the manufacturers of such systems have intro- 
duced push button equipment similar to the common touch-tons tele- 
phone, rendering the term “dial access” somewhat obsolete. A more 
generic term which embraces all such equipment, both audio and 
video, is “remote access information system.” 
The remote access information system normally is composed of a 
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number of student carrel positions, each of which is equipped with a 
telephone dial or touch-tone pad, volume control and headphones. 
Carrel units designed for audio-active response for foreign language 
purposes are generally equipped with a microphone as well. Video 
systems also include a television screen. From a centrally located 
series of audio and/or video playback machines with associated 
switching equipment, an individual, by consulting a directory at his 
carrel, may request any program available through the dial or push- 
button control. Such systems have the advantage of removing audio 
and video tape from the hands of the user, This not only preserves the 
tape but enormously simplifies user access. Further, the number of 
programs that can be stored in such a system is limited only by the 
size of the system purchased, Generally speaking, equipment of this 
kind handles short programs-from five to fifteen minutes-more 
efficiently than longer programs, Where long programs are necessary, 
portable tape (either audio or video) equipment can be set up without 
tying up the switching potential of the remote system. 
The remote access information system was developed as an out- 
growth of the language laboratory. It was thought that students of 
modern foreign languages would be well served if the many audio 
programs which are needed for language laboratory usage could be 
put into a system from which any program could be available auto- 
matically upon request. Under the direction of F. Rand Morton, the 
first dial access language laboratory was developed at the University 
of Michigan in 1961 by Chester Electronic Laboratories. The initial 
success of this experimental installation has led to a proliferation of 
both audio and video systems during the intervening ten years. In a 
recent publication, Dial Access Information Retrieval Systems; Guide- 
lines Handbook for Educators, done by Gabriel D. Ofiesh at the 
Catholic University of America under a grant from the U.S.Office of 
Education, it is reported that by the spring of 1968, 121 systems had 
been installed nationwide with 56 institutions planning to purchase 
remote access equipmentB2 
Of particular interest to the librarian is an interesting change in 
direction that has been characterized by a broadened use of the 
remote access information system in a wide variety of subject matter 
areas, First conceived as a tool of primary use for the learning of 
modem foreign languages, it grew, predictably, to meet some of the 
needs of music and speech. What might not have been predicted, 
however, has been the extension of systems of this type into practically 
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every subject area. Further, the primary locale of the user carrel has 
shifted from the language laboratory to the library. 
With this change in locus and broadened utility has also come a 
change in rationale. No longer limited to foreign-language pattern 
drills, the remote access information system is now generally viewed 
as a means of providing information to an individual student on any 
subject at any level. It simply provides another medium through 
which audio and video information can be made available. 
One of the rather inappropriate terms that became associated with 
the remote access information system has been that of “random access.“ 
In fact, some systems have become known as “random access systems,” 
suggesting that any program can be made available to any student 
at any time. Most common of these installations is the four-track tape 
playback system. Utilizing four tracks on each tape machine, four 
separate programs can be accommodated on each machine; therefore, 
the purchase of ten machines yields a capacity of foity programs. This 
multi-channel utilization of each machine quadruples the program 
capacity of any system, but at the same time it reduces the random 
accessibility of each program. Obviously, any program in use requires 
the movement of a tape upon which are located three other programs. 
Unless a user is satisfied by entering a program at some point distant 
from the beginning, each of the three remaining programs is tied 
up until the first user has relinquished his program, which auto- 
matically rewinds the tape to the beginning of all four programs. At 
that point a second student may select a second program. In short, 
only 25 percent of any system of this type can be used simultaneously. 
The problems of accessibility, of which the multi-track problem is 
only one example, have led to at least three different programming 
arrangements: serial access, parallel access, and scheduled access. 
Serial access is essentially an audio or video reference collection. A 
series of programs, generally under five minutes in length, are recorded 
on a single reel of tape and are indexed for electronic access, one 
program at a time. The use of one program of course renders all other 
programs on that tape inaccessible, in much the same way that a 
reader consulting an article in an encyclopedia renders inaccessible 
other articles in the same volume, 
Parallel access partially alleviates the difficulties encountered in 
the multi-track arrangement described above. By anticipating the 
need for certain programs, multiple copies of individual programs 
can be placed on different playback machines. In this way more than 
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one student can be accommodated simultaneously. Where program 
needs can be anticipated and where high-speed dubbing equipment is 
available, this method of providing multiple copies of the same pro- 
gram is quite practical. 
Scheduled access provides yet a third possibility. Where extremely 
heavy use of individual programs is anticipated, timing devices can 
be installed which automatically play programs on a preannounced 
schedule; that is, a program for which heavy use is anticipated can be 
preset to be played repeatedly on any time schedule. In this manner 
students come to their carrels just prior to the transmission time and 
dial the timed program. 
At Ithaca College in Ithaca, New York, a basic dial language labora- 
tory has matured into the kind of configuration described above. 
Audio lines were run between the language laboratory, located in a 
classroom building, and the new library where, in a series of carrels, 
telephone dials were installed permitting access by any student in the 
library to any program available in the system. A further refinement 
of this idea at Ithaca has included the installation of microphone lines 
to a number of classrooms adjacent to the language laboratory area. 
By a telephone request to the control room, any instructor may record 
his lecture or presentation, or perhaps record the presentation of a 
guest lecturer. The recording, made in the control room, is then placed 
into the dial system for access at a later time by any student in the 
library who, for any reason, was unable to be present in the classroom. 
This mode of use has the obvious advantage of providing for students 
who are unable to attend class or for the professor who must be away 
from the campus. Further, the storage of presentations of this type 
permits repeated listening for added clarification and understanding. 
In 1965, Oklahoma Christian College set perhaps the most ambi- 
tious goal involving remote access information systems. Convinced 
that students study ineffectively in their rooms, Stafford North, dean 
of instruction at Oklahoma Christian, undertook to provide each stu- 
dent with a separate carrel on the second and third floors of the new 
library, Each carrel contains a telephone dial which provides access 
to as many as 136 separate programs. The college now has constructed 
over 1,OOO carrels and has placed terminals at numerous points 
throughout the campus, including several large group classrooms. 
Each student carrel in the library, in addition to the dial console, is 
equipped with a lockable compartment for personal property, a book- 
shelf, a typing “L,” and a large work surface. Power outlets were built 
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into each carrel so that projection equipment or supplementary light- 
ing btures can be used. 
North feels that a remote access system can provide immediacy, 
pointing out that audio and video materials can be generated and 
made available far faster than print materials, He suggests further 
that an important quality of such systems is the ease and efficiency 
of presentation which they provide, There is no time wasted in setting 
up equipment, and terminal or dial tinits can be placed in locations to 
meet the needs of users. Unlike most reference systems, remote access 
terminals can be made available without providing staff, although 
some institutions report vandalism of terminal units in nonsupervised 
areas. 
Another elaborate audio system has been installed on the campus of 
Ohio State University. The Ohio State system to a greater extent than 
perhaps any other has decentralized its terminals, providing access to 
the system in a number of different places throughout the campus. 
Special emphasis on the Ohio State technique should be made here 
since one of the main advantages of any electronic distribution system 
lies in its potential for decentralization. 
The Ohio State facility was begun in 1960 as a result of experimenta- 
tion in the romance language and speech departments. Paul Pimsleur, 
director of Ohio State University’s Listening Center, reports that 
their first installation included 150 student listening stations from 
which students had access to eleven program sources. During the 
center’s first year of operation, Pimsleur indicated that most users were 
students whose curiosity had been piqued by new equipment. Profes- 
sors seemed unaware of the potential of the system and very few 
courses in the college of arts and sciences were structured in such a 
way as to be able to profit from the center, During the 1961-62 aca- 
demic year, a shift in emphasis took place in the center. While up 
to that time it had been considered a well-equipped language labora- 
tory, it gradually assumed the dimensions of an audio resource facility 
of an interdisciplinary nature. By 1962-63 the use of the facility had 
increased ten times. 
Since 1960, the Ohio State Listening Center has increased its pro- 
gram breadth to involve 22 departments and 125 different courses. 
There are over 400 student booths in 37 different locations, both on 
and off campus. The equipment is available 95 hours per week. While 
Pimsleur indicates that most audio equipment has performed well, he 
advises that dial video equipment recently acquired has proved less 
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than dependable. This caution has been expressed elsewhere in this 
paper. 
Other more elaborate systems, some including remote access to 
extensive video programming, have been installed in libraries at Oral 
Roberts University in Tulsa, in the public schools of West Hartford 
in Connecticut, in the Beverly Hills Public Schools in California and 
elsewhere. In most installations visited by the author it appeared that 
audio equipment, in general, works very well indeed, but that those 
institutions which have invested in video distribution equipment are 
limited to very few programs, unreliable operation and expense that 
far exceeds the utility of the system. 
When planning is based upon an installation of approximately forty 
audio carrels utilizing an audio-passive mode (listen only), Ofiesh 
estimates that a reasonably accurate cost can be projected by calculat- 
ing $500 per carrel position and $500 for each program source. The 
adding of video capability to any system can be estimated at approxi- 
mately four to five times the cost of the audio system. Thus, an average 
audio system of forty carrels capable of storing forty programs, audio- 
passive, would cost approximately $40,000 plus an estimated $6,000 
for installation, or a total of $46,000. A video system of the same 
capability would cost between $184,000 and $230,000-considerably 
more than many institutions have to spend. 
A unique audio/video system is in the final stages of completion at 
the Oak Park-River Forest School District in Illinois. Utilizing high- 
speed, bin-loop duplicating machines, each student requesting a pro- 
gram has it duplicated at high speed from a master tape onto his own 
tape. In this way no student must wait more than a minute for any 
program, thus more closely approximating random accessibility than 
any other system now available. Late in 1970 the district completed 
the installation of a video disc system for the retrieval and display of 
still television images. These too are reproducible at high speeds. 
In Pennsylvania, pioneering work in remote access audio systems 
was done at the Abington School District near Philadelphia. More 
recently installations, all located in the library, have been completed 
at Marywood College in Scranton, and the Shippensburg State and 
Carlow Colleges in Pennsylvania. At Shippensburg the carrels are 
placed in rows adjacent to the stacks. The control room is located 
nearby in a nonpublic area of the library with a glass wall overlooking 
the carrel area. Fifteen of the 100 carrels in the Shippensburg system 
are equipped with video capability programmed from a video tape re-
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corder designed to store information in a serial access mode. At 
Carlow College the system is linked with a language laboratory in 
the library. 
Other significant installations include those at Forest Park Com- 
munity College in St. Louis, Missouri; Wayne State University in 
Detroit, Michigan; Southern Illinois University in Carbondale, Illi- 
nois; Brevard Junior College in Cocoa, Florida; Bucknell University in 
Lewisburg, Pennsylvania; and the State University College in Fre- 
donia, New York. 
If one looks at a fair sample of the various types of remote access 
systems now in use, several tentative conclusions can be drawn. First, 
those institutions that have planned carefully and thoroughly on the 
basis of their needs and have written specifications directly around 
those needs, invariably acquire systems more satisfactory than institu- 
tions which permit a vendor to make decisions for them. Second, 
quality audio systems work very well indeed. Access times for pro- 
grams not in use are well within tolerance limits (frequently less than 
ten seconds), and audio quality can be excellent. Both Ohio State and 
Oklahoma Christian handle thousands of dial requests each week and 
report very high audio equipment reliability rates. Third, remote 
access video, while installed in some institutions, does not yet enjoy 
the reliability of audio and generally is more expensive than can be 
justified in an automatic retrieval system. The recent development 
of electronic video recording, which is a new and inexpensive way of 
recording video information on film, as well as the excitement now 
being expressed in the video artr ridge,^ promises to provide an 
economic and technological breakthrough in the accessibility of video 
information. At the time this article was prepared there were seven 
manufacturers competing for development of these cartridges: 1)
Electronic Video Recording (CBS), 2)  Selectavision (RCA), 3)  Cas-
sette VTR (Panasonic), 4 )  Cassette VTR (Ampex), 5) Cassette VTR 
(Sony), 6) Video Disc (Teldec), and 7) Cassette VTR (Arco). Sev- 
eral of the systems noted above use conventional magnetic tape. One 
(Electronic Video Recording) uses a photographic process combined 
with a flying spot scanner, and one (Selectravision) uses a holographic 
system which uses a special low energy laser and inexpensive vinyl 
ribbon for storing both video and audio signals. Fourth, it appears 
that future remote access systems will be combined with other methods 
of providing both audio and video information. Present systems permit 
a student to utilize information only at the carrel or terminal position. 
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In recent months much interest has been expressed in utilizing the 
one-eighth inch audio tape cassette in conjunction with remote access 
systems. Through the development of high-speed cassette duplication 
equipment it will be possible for a student to request a program from 
a central storage bank in the remote access system and to have it dupli- 
cated on a cassette. A contract for such a system has already been 
written for one western community college. Further, cassette players 
are now available in the less than twenty dollar range, making it 
possible for libraries to lend them and for student book stores to sell 
them. Such equipment is clearly not suited for music reproduction, 
but it is entirely adequate for speech. Consumer Reports noted 
recently that some cassettes now contain audio quality comparable to 
disc versions of the same recordings. Some, they report, were actually 
superior to reel-to-reel types? The increases in cassette audio quality 
have taken place even faster than many predicted. In fact several 
cassette equipment manufacturers are providing hardware that is 
capable of reproducing music of astonishingly high quality. The use 
of new chromium oxide tape has helped speed the availability of high 
frequency recording and reproduction. 
It is clear that remote access information systems have proved use- 
ful to a number of institutions. It is also clear that carefully designed 
equipment functions with great reliability. However, it is important 
that any user of this type of equipment provides himself both with 
programming personnel and with technical assistance. Trained librari- 
ans can be taught to handle and edit audio and video tape without 
difficulty, but the maintenance of remote access systems requires an 
electronic technician. For smaller systems a technician can be avail- 
able on call, but larger installations ordinarily require the services of a 
full-time person. While a detailed guide to system planning is clearly 
beyond the scope of these few pages, a few precautions are in order. 
Where a new building is being planned, attention should be paid 
to the provision of conduit from control room space to each carrel 
location. Further, if the system is to be decentralized into other build- 
ings, institutionally owned cable or leased telephone lines will be 
required. Where video carrels are contemplated, 115 volt AC power 
should be available. In any case, power is necessary in the carrel for 
the operation of many types of additional audio and video equipment. 
Care should be taken in the selection of headphone units. Soft cush- 
ioned dynamic headphones provide a high level of noise reduction 
and increase acoustic privacy. This type of headphone is the most 
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practical for use in public service areas. Because of the noise and heat 
generated, special space should be provided for tape playback and 
switching equipment. Building planning must provide for rdequate 
power, air conditioning and acoustic isolation from other spaces. A 
false floor similar to the type used in computer rooms facilitates the 
wiring of equipment. 
A remote access information system is a most useful complement 
to a developing independent learning facility. It provides a particularly 
efficient method for handling audio collections of all types and within 
the next few years, will be capable of providing for video information 
at affordable prices. It is expandable and can provide unlimited 
decentralization. Remote access technology is no longer just an experi- 
ment, In many institutions it is already an important dimension to 
newly organized individualized learning programs. 
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